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2018 ESC/EACTS Guidelines on myocardial revascularization



SMART-DATE trial: study design

Lee JM, Hahn JY, …, Gwon HC. Am Heart J 2016



Primary end point (MACCE)

Difference, 0.5%; upper limit of 1-sided 95% CI, 1.8%; 

P=0.03 for noninferiority with a predefined non-

inferiority margin of 2.0% Landmark analysis at 6 months

Hahn JY, Song YB,…, Gwon HC. Lancet 2018



Myocardial infarction

Hahn JY, Song YB,…, Gwon HC. Lancet 2018



Long- Versus Short-Term DAPT in Patients With or Without Complex PCI

Cardiac death, MI, or ST

J Am Coll Cardiol 2016;68:1851–64



Strategies to reduce the risk of bleeding after PCI

Not for all

: ACS, complex PCI

SMART-DATE



De-escalation strategy: switching to clopidogrel

TOPIC1 TROPICAL-ACS2

Ref. 1. Cuisset T et al. Eur Heart J 2017;38:3070–8; 2. Sibbing D et al. Lancet 2017;390:1747–57.

• CV death, urgent revasc., stroke, and BARC ≥2



De-escalation strategy: 

Non-inferior to continuous DAPT with potent P2Y12 inhibitors
TOPIC1 TROPICAL-ACS2

Ref. 1. Cuisset T et al. Eur Heart J 2017;38:3070–8; 2. Sibbing D et al. Lancet 2017;390:1747–57.



Limitations of De-escalation studies

• Open-label study design

• Modest population size

• Combined safety and efficacy endpoint

• Bleeding endpoint includes minor bleeding events



Strategies to reduce the risk of bleeding after PCI

Not for all

: ACS, complex PCI

SMART-DATE

Limited data

TOPIC

TROPICAL-ACS

TALOS



Trials on P2Y12 inhibitor monotherapy

Name Population Randomization Allocation
P2Y12 

inhibitor
Primary endpoint

Primary endpoint 

analysis

Key exclusion 

criteria

Sample 

size

SMART-CHOICE
ACS and 

stable CAD

Within 3 months 

after procedure

P2Y12 inhibitor 

monotherapy 

vs. DAPT

Clopidogrel, 

Prasugrel, or 

Ticagrelor

All-cause mortality, 

MI, or Stroke

12M after index 

procedure

DES implantation 

within the last 12 

months prior to 

randomization

3000

GLOBAL 

LEADERS

ACS and 

stable CAD

Before index 

procedure

Ticagrelor 

monotherapy 

vs. DAPT

Ticagrelor
All-cause mortality or 

non-fatal MI

24M after index 

procedure

Need for 

anticoagulation
16000

TWILIGHT

ACS and 

stable CAD 

with high risk 

feature

3 months after 

procedure

Ticagrelor 

monotherapy 

vs. DAPT

Ticagrelor Bleeding
15M after index 

procedure

STEMI,

Need for 

anticoagulation

9000

TICO ACS
3 months after 

procedure

Ticagrelor 

monotherapy 

vs. DAPT

Ticagrelor 
MACCE + TIMI major 

bleeding

12M after index 

procedure

Need for 

anticoagulation
3056

STOPDAPT-2
ACS and 

stable CAD

At the index 

procedure

Clopidogrel vs. 

DAPT then 

Clopidogrel vs. 

ASA

Clopidogrel
CV death/MI/definite 

ST/stroke/bleeding

12M after index 

procedure

Need for 

anticoagulation
3045



SMART-CHOICE trial

3mo 6mo 12mo 2yr15mo 3yr

P2Y12 inhibitors alone
N=1500

Aspirin + P2Y12 inhibitors 
N=1500

3000 Patients Matching 

Enrollment Criteria

Percutaneous Coronary Intervention 

(CoCr-EES, PtCr-EES, and SES with bioresorbable polymer)

+ 3-month DAPT

Stratified by 

Center

Stent

ACS

P2Y12 inhibitorsIndex PCI

Comparison between P2Y12 Antagonist MonotHerapy and Dual Antiplatelet 

Therapy in Patients UndergOing Implantation of Coronary Drug-Eluting Stents

1 EP: death, MI, or stroke ClinicalTrials.gov Identifier: NCT02079194

Song YB, Hahn JY,…, Gwon HC. Am Heart J 2018.

Key exclusion criteria

- Active bleeding

- DES implantation within 12 months

- Contraindication to study medication

A prospective, multicenter, randomized, open-label, noninferiority trial



Primary end point (MACCE)

Hahn JY, Song YB,…, Gwon HC. JAMA 2019.



Clinical outcomes at 12 months

Major bleeding was defined as BARC type 3-5 bleeding. 

Net adverse clinical and cerebral events were defined as MACCE plus BARC type 2-5 bleeding.

Hahn JY, Song YB,…, Gwon HC. JAMA 2019.



Subgroup analysis: MACCE

Hahn JY, Song YB,…, Gwon HC. JAMA 2019.



Watanabe et al. JAMA 2019



Watanabe et al. JAMA 2019





TWILIGHT: Study outcomes

Mehran R et al. N Engl J Med 2019

7.1%

4.0% 3.9%

3.9%

Death, Nonfatal MI, or Nonfatal StrokeBARC Type 2, 3, or 5 Bleeding



TICO trial: Study design

Kim C, Kim BK, Hong MK et al. AHJ 2019



Strategies to reduce the risk of bleeding after PCI

TOPIC

TROPICAL-ACS

TALOS

SMART-DATE GLOBAL LEADERS

SMART-CHOICE

STOPDAPT-2

TWILIGHT

TICO

Limited data
Promising novel 

strategy
Not for all

: ACS, complex PCI


